B10 (LA b, I-B b, I-J b, I-E b, I-U) (bbbbb)
, it was argued that this second T cell subgroup was probably restricted by determinants on I-A/E molecules. The latter molecules each consist of an/-E-encoded a chain (E~) associated with an/-A-encoded j3 chain (E¢, also termed A~); structurally (2-4) and functionally (5), I-A/E (E~-E,) molecules resemble the set of I-A (A¢-A,) molecules, the a and ,8 chains of which are both encoded in the I-A subregion.
The notion that Iak-restricted T cells comprise a mixture of I-A k-and I-Ak/E krestricted cells implies that the blocking effects of A.TH anti-A.TL antiserum (which is known to include activity for both I-A k and I-Ak/E k determinants) could be mimicked by a mixture of monoclonal anti-I-A k and anti-I-Ak/E k antibodies. This paper investigates the blocking effects of several monoclonal antibodies, including the hybridoma Y-17, which detects a public specificity on the I-Ak/E k molecule (5) . We show here that although Y-17 alone has no demonstrable effect on T helper cell induction, a mixture of Y-17 plus anti-I-A k antibody (hybridoma 10-3.6) virtually abolishes the activation of help for Ia k (B10.BR) B cells.
Materials and Methods
Positive Selection in the Presence of Anti-Ia Antibody. As described in detail elsewhere (1), 7 × 10v-12 x 10 v nylon wool-purified (CBA X B6)F1 T cells plus 0.5 ml of 25% SRC were injected intravenously into (CBA × B6)F1 mice exposed to 900 rad 2 d earlier. The T cell recipients (one mouse/group) were injected intraperitoneally with large doses of anti-Ia antibody; one half of the dose was given 2-4 h before the injection of T cells plus SRC and the other half was given * 10 a unprimed nylon wool-purified (CBA X B6)F~ lymph node T cells plus 0.5 ml ml of 25% SRC were transferred intravenously into (CBA X B6)F~ mice exposed to 900 rad 2 d earlier. Anti-la antibody (2 ml/mouse, 4 ml for a mixture of 10-3.6 and Y-17) was given in divided doses intraperitooeally; 1 ml was injected 4 h before T cells plus SRC and the remainder was injected 1 d later. T cells were recovered from spleen plus mesenteric lymph nodes of recipients on day 5 after T cell injection; T cell recoveries were comparable to those reported previously ( Monoclonal Anti-Ia Antibodies. Hybridoma 10-3.6 (IgG2a) detects a public I-A specificity (Ia. 17) expressed by k,f, r, and s haplotypes, but not by b, d, p, or q haplotypes (6). Hybridoma 11.5.2 (IgG2b) detects a private I-A specificity (Ia.2) found only in mice of the k haplotype (6). These two hybridomas were kindly made available by the Herzenberg group, Stanford University School of Medicine, Stanford, Calif. Hybridoma BP107 (IgG1) detects a public I-A specificity expressed by b, d, p, q, u, and j haplotypes, but not by k, f r, or s haplotypes. 1 Hybridoma Y-17 (IgG2b) detects a public specificity present on a variety of I-A/E molecules, including Eek-E~ k and E~b-E~ k (5); Y-17 does not have detectable reactivity for I-A molecules. * Anti-Ia antibodies were mixed before injection and injected in a total dose of 2 ml for 10-3,6, 2 ml for BP107, and I ml for Y-17; as in Table I, (Table I) ; minimal helper responses were obtained if SRC were omitted during positive selection. As reported previously (1), T cell selection in the presence of anti-I-A k antibody from the hybridoma 10-3.6 blocked T helper responses for B10.A(4R) B cells, but not for BI0.BR or B10 B cells (Table I) . 10-3.6 detects a public I-A determinant present on I-A ks'r'S strains but not on LA b (Materials and Methods). Table I shows that similar blocking effects occur with 11-5.2 antibody, a reagent that detects a private specificity unique to I-A k. BP107, which reacts with a public specificity on LA b but not I- Table II was seen in two further experiments but not in two others).
Significantly, the addition of anti-I-Ak'b/E k (3(-17) antibody to the mixture of anti-I-A k and anti-I-A b antibodies blocked help for all five B cell populations (Table II) The evidence of Kimoto and Fathman (9) for the existence ofT cell clones restricted by (4R × B10)F1 cells, but not by B10.A(4R) or B10 cells, suggests that I-A (A~-A#) dimers can form unique restriction elements by trans chain association in heterozygotes.
On this point, it is of interest that selection of (CBA × B6)F1 T cells to SRC in the presence of a mixture of anti-I-A k and anti-I-A b antibodies markedly impaired help for (4R × B10)F1 B cells (Table II) . This finding might indicate that the two antibodies together have specificity for all four of the possible A~-Ap dimers on (4R X B 10)F1 cells. Alternatively, SRC-spe~-ific T cells specific for the hybrid I-A molecules on (4R × B10)FI cells may not exist; this possibility is being investigated.
In addition to four A~-A# dimers, (CBA X B6)F1 macrophages and B cells presumably express two sets of Ep-E~ dimers, viz., E~k-Ea k and Epb-Eak; dimers of E# bEa b and Et3k-E~ b probably do not exist because there is no known gene product of the ceils. The fact that a cocktail of these three antibodies did indeed substantially reduce help for (CBA × B6)F1 B cells (Table II) 
